The essential vertebrate ABCE1 protein interacts with eukaryotic initiation factors.
The ABCE1 gene is a member of the ATP-binding cassette (ABC) multigene family and is composed of two nucleotide binding domains and an N-terminal Fe-S binding domain. The ABCE1 gene encodes a protein originally identified for its inhibition of ribonuclease L, a nuclease induced by interferon in mammalian cells. The protein is also required for the assembly of the HIV and SIV gag polypeptides. However, ABCE1 is one of the most highly conserved proteins and is found in one or two copies in all characterized eukaryotes and archaea. Yeast ABCE1/RLI1 is essential to cell division and interacts with translation initiation factors in the assembly of the pre-initiation complex. We show here that the human ABCE1 protein is essential for in vitro and in vivo translation of mRNA and that it binds to eIF2alpha and eIF5. Inhibition of the Xenopus ABCE1 arrests growth at the gastrula stage of development, consistent with a block in translation. The human ABCE1 gene contains 16 introns, and the extremely high degree of amino acid identity allows the evolution of its introns to be examined throughout eukaryotes. The demonstration that ABCE1 plays a role in vertebrate translation initiation extends the known functions of this highly conserved protein. Translation is a highly regulated process important to development and pathologies such as cancer, making ABCE1 a potential target for therapeutics. The evolutionary analysis supports a model in which an ancestral eukaryote had large number of introns and that many of these introns were lost in non-vertebrate lineages.